Introduction. In developed countries, public campaigns promoting recommendations on safe infant sleep increased adherence to the supine sleeping position to more than 70% and, at the same time, reduced the incidence of sudden infant death syndrome by 53%. Objective. To determine the impact, at 60 days of life, of an educational intervention conducted in maternity centers aimed at improving adherence to the recommendations on safe infant sleep. Population, material and methods. Intervention study with historical control conducted between February 1 st and September 30 th of 2014 at the Maternity Center of Hospital Meisner and Hospital Universitario Austral. The intervention was called "crib card" and consisted in training health care team members and providing families with information on safe infant sleep by means of lessons, written material and using stickers on cribs. Results. Five hundred and fifty newborn infants were included. After the intervention, a 35% increase in the supine sleeping position (p < 0.0001) was observed; exclusive breastfeeding increased by 11% (p= 0.01); and co-sleeping decreased from 31% to 18% (p< 0.0005). No differences were observed in relation to bedroom sharing, living with tobacco users, or pacifier use at 60 days of life. Conclusions. The educational intervention was useful to improve adherence to the recommendations on safe sleep at 60 days of life: using the supine position and breastfeeding improved, and the rate of co-sleeping decreased. No changes were observed in the number of household members who smoke, bedroom sharing, and pacifier use.
INTRODUCTION
Sudden infant death syndrome (SIDS) is one of the leading causes of post-neonatal mortality in many countries, including Argentina. 1, 2 SIDS is defined as the sudden death of an infant less than 1 year of age, apparently occurring during sleep and that cannot be explained after a thorough investigation is conducted, including a complete autopsy, examination of the death scene, and the review of the clinical history. 2 I n t h e e a r l y 1 9 9 0 s , s e v e r a l countries implemented educational programs to inform and raise the population's awareness about risk factors and child rearing practices associated with SIDS. The programs were initially focused on the prone sleeping position and pre-and postnatal tobacco smoke exposure, with the subsequent addition of the advantages of breastfeeding and other elements. As a result, the incidence of SIDS decreased, in average, by 53%, which led to a 39% reduction in postneonatal mortality. 3, 4 In Argentina, according to a survey conducted by the Ministry of Health in 2010, 59.5% of babies discharged from maternity centers slept in the supine position. 5, 6 In this regard, in the District of Pilar, results were similar: 61.2% of babies slept in the supine position at the time of discharge, but adherence was observed to decrease at 4 months old, with only 21.2% of babies sleeping in the supine position. 7 Considering the relevance of educational programs to reduce the risk for SIDS and the resulting adherence to healthy child rearing p r a c t i c e s o b s e r v e d i n a p r i o r study conducted in the District of Pilar, 7 an educational intervention was developed in this district to improve adherence to the main recommendations for reducing SIDS cases.
The main objective of this study was to assess the impact, at 60 days of life, of an educational intervention conducted in maternity centers to improve adherence to the recommendations on safe infant sleep in terms of the habit of supine sleeping position, exclusive breastfeeding, tobacco smoke exposure, cosleeping, bedroom sharing, sleeping place (crib or stroller/infant car seat) and pacifier use.
Impact of an educational intervention to improve adherence to the recommendations on safe infant sleep

MATERIAL AND METHODS
The research was designed as an intervention study with historical control. The study was conducted at Hospital Municipal Comodoro Meisner and Hospital Universitario Austral (HUA). These hospitals cater for 95% of all childbirths in the District of Pilar, with 4100 annual births occurred at the Hospital Municipal Comodoro Meisner and 2100, at the HUA. A survey was administered in the maternity center and at 60 days of life (Annex). Inclusion criteria: all live newborn infants with >36 weeks of gestation born in Hospital Municipal Comodoro Meisner and the HUA whose mothers' place of residence was in the District of Pilar. Infants with major congenital malformations and/or hospitalized in the Neonatal Intensive Care Unit for more than 10 days were excluded given their special care needs.
The study was conducted in three stages: Stage 1. SIDS prevention practices were assessed using a survey administered between February 1 st and April 30 th . At the time of discharge from the maternity center, demographic and clinical characteristics of mothers and newborn infants were collected. Sixty days after discharge, definite data for the survey on prevention practices were collected on the telephone. Given that none of the two sites had an institutional policy on safe sleep in place, the group defined as control group received the hospital's usual recommendations orally as per each health care provider's criterion.
Stage 2. The educational intervention was conducted between 05/01/2014 and 09/30/2014. The intervention consisted in providing the newborn infants' mothers and family members with information on the importance of adhering to SIDS prevention practices. Attending group and individual lessons given by trained health care providers was established as a requirement for discharge. In addition, a visual support was used, which consisted in a "crib card" placed on cribs and posters with visual information on hallways and waiting rooms. 8 Written material with the information provided in the posters on safe sleep practices was also delivered to participating families, and printed material for one year was left at each site according to the estimated number of births (Figures 1 and 2) .
All health care staff members responsible for providing information to families received, initially, the same training so that the process was homogeneous. Training was provided by pediatricians, article authors and collaborators in accordance with the guidelines on SIDS prevention recommendations of the American Academy of Pediatrics and the Argentine Society of Pediatrics. 7 Health care providers responsible for providing information to newborn infants' families included physicians (pediatricians, neonatologists, obstetricians, residents), licensed midwives, general nurses and pediatric nurses. Training took place in courses and workshops offered during the different working shifts. Stage 3. The methodology was the same used for stage 1: a personal survey administered in the maternity center followed, at 60 days, by a telephone survey, between 07/01/2014 and 09/30/2014. This group received the educational intervention and was defined as the intervention group.
For both the control and the intervention groups, the primary outcome measure was the supine sleeping position at 60 days after discharge from the maternity center. The prevention practices described for the main objective and demographic and clinical characteristics of mothers and newborn infants at the time of discharge from the maternity center were also assessed.
The questionnaire was based on the adapted and validated survey sample used in the International Child Care Practices Study 9,10 (see Annex 1). In both groups, if families admitted at the 60-day survey that they had not adhered to safe sleep practices, they were reminded of their importance and the relevance of visiting their pediatrician.
Assuming a 15% increase in the supine sleeping position and based on the 21% rate at 4 months old from the previously published study, 7 it was estimated that 196 patients in each group (control and intervention) would allow to detect a 10% or higher difference between both groups, with an 80% power and a 5% significance.
Statistical analysis
A descriptive analysis of demographic and prevention outcome measures was done for both groups: control and intervention.
Categorical outcome measures in both groups were compared using the χ² test. Continuous outcome measures were compared using the Mann-Whitney test or the t-test, according to compliance with assumptions of normality, and verified using the Shapiro-Wilk test. In all cases, a 5% significance level was established.
Ethical aspects
Visual information, questionnaires and the working protocol were approved by the Institutional Review Board of the School of Biomedical Sciences of Universidad Austral. Besides, all mothers, fathers or legal tutors who agreed to participate signed the corresponding informed consent.
RESULTS
Five hundred and fifty newborn infants were included during the study period: 283 in the control group and 267 in the intervention group. At 60 days, data were collected from 499 infants, accounting for a 9.2% loss ( Figure 3) . Such loss was the result of problems with the telephone contact. According to municipal reporting systems, no deaths occurred in our population throughout the study period. Table 1 describes the demographic and clinical characteristics of mothers and newborn infants in both groups and the outcomes for sleeping position, exclusive breastfeeding and pacifier use at the time of discharge from the maternity center.
In relation to the sleeping position at 60 days of life, 42% of infants in the control group and 77% in the intervention group slept in the supine position (p < 0.0001) ( Table 2) .
Fifty per cent of infants slept in the lateral position in the control group versus 19% in the intervention group (p < 0.04). In both groups (control and intervention), 93% of babies shared the bedroom with their parents. Co-sleeping was practiced by 31% of participants in the control group and by 17% in the intervention group (p = 0.0005) ( Table 2 ). In relation to the sleeping place, it was observed that 15% of infants in the control group slept in a stroller/infant car seat, versus 2% in the intervention group.
At 60 days of life, 60% of infants in the control group and 71% in the intervention group were exclusively breastfed (p = 0.01) ( Table 2) .
N o d i f f e r e n c e s w e r e o b s e r v e d i n t h e proportion of infants who lived together with tobacco users: 27% in both groups. And no differences were identified in terms of pacifier use at 60 days when comparing the control group to the intervention group.
DISCUSSION
Although SIDS is attributed to multiple causes, the most commonly recognized theory is the "triple risk hypothesis". This hypothesis includes a vulnerable infant, defined by a series of conditions: male sex, preterm birth, prenatal exposure to tobacco and alcohol, in addition to serotonergic system alterations, channelopathies, and polymorphisms or mutations, in association with a critical developmental period (from 2 to 6 months old) and exogenous factors, like sleeping on their stomach/side, co-sleeping, overheating, environmental tobacco smoke.
A convergence of these factors leads to failure in the normal protective response to hypoxemia events.
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Several countries around the world have developed different programs, including the USA, Norway, New Zealand, Canada and the United Kingdom, where the prevalence of the supine sleeping position at 4 months old is over 70%. [12] [13] [14] [15] A special mention should be made to side sleeping, which also decreased significantly in the intervention group at 60 days of life. Although the side sleeping position was recommended in early SIDS prevention campaigns, Scragg and Mitchell in 1998 and Gilbert in 2005 demonstrated that this position was significantly associated with SIDS. 13, 16 To date, it is hard to modify the sleeping position habit because there is still fear that the supine position may be unsafe, increase the possibility of aspiration syndromes 17 At present, we decided to include the socalled "crib card", proposed by S. Cowan, from New Zealand, in the Proyecto Vínculo conducted in Argentina and supported by the Ministry of Health, the Argentine Society of Pediatrics and UNICEF. 6 The project's main message was: "Your baby needs to sleep on his/her back, breastfeed and breathe clean air". This is a lowcost intervention and promotes communication between health care teams and families.
Based on the sequence of this message, in addition to a favorable change in sleeping habits, we have also observed an increase in the number of exclusively breastfed infants, but it was not possible to identify changes in the smoking habit of people who share the household.
The effects of tobacco smoke exposure and use on perinatal and postnatal health have been clearly established, which include a low birth weight, preterm birth and increased SIDS risk. 20 The risk of sudden death is four times higher among infants born to smoking mothers, and twice as high among those whose mothers are exposed to second-hand smoking, making the impact on passive smokers also noteworthy. [21] [22] [23] [24] These data evidence a serious maternal and perinatal health problem, which becomes even more concerning once environmental tobacco exposure comes into the picture: 1 in every 4 women lives with tobacco users, similar to the results published two years before. 7 The physical, psychological and social complexity involved in addiction cessation [21] [22] [23] may account for the failure of the intervention in this regard.
In relation to the use of pacifiers, a significant reduction was observed in the intervention group at the maternity center, which may be the result of a clearer explanation on the right time to start using them. However, no differences have been identified between both groups in terms of pacifier use at 60 days old, so this message should be reevaluated. Although the information provided is correct, future campaigns should convey a positive rather than prohibitory message. Messages communicated in the first days of the infant's life should encourage attachment and exclusive breastfeeding, and also promote pacifier use once breastfeeding has been well enough established. 4, 25, 26 Consistent with our results, among the Argentine population it is very common that parents share the bedroom with their babies, either because of their attachment, a lack of space, or fear of SIDS itself, and this may account for the high percentage of bedroom sharing observed in both groups.
Lastly, the proportion of co-sleeping in the intervention group was lower than in the control group, even though it was not specifically indicated in the "crib card" and printed material. The risks generated by co-sleeping were orally transmitted to the families in the maternity center.
There is evidence that co-sleeping poses a high risk in certain situations: if practiced on a couch, sofa or very soft mattress, with infants younger than 3 months old or preterm infants, or by a father or mother who smokes or has used alcohol, drugs or sedatives. 27, 28 In Argentina, the Argentine Society of Pediatrics' recommendations from 2000 29 were not conclusive on this matter, but the 2015 considerations on safe sleep suggested that, based on available evidence, health team members should unanimously recommend bedroom sharing with no co-sleeping for the safe sleep of infants and preterm babies. 5 Although both populations share similar characteristics (Figure 2) , which allows outcomes to be compared, our study may be biased because it is an open-label educational strategy, and for this reason it may be very difficult to blind outcome assessment. In addition, to a certain extent, favorable results observed in the intervention group may have been partially due to the difference in the proportion of mothers who had completed primary education in this group.
Given the characteristics of the usual dissemination of information that takes place in a hospital among the different families through social exchange, it was extremely difficult to implement the intervention in one group and, at the same time, establish a control group. For this reason both groups were assessed sequentially, and this strategy may somehow be biased.
Anyhow, the temporal association between the intervention and outcomes, the content of the message and the presence of a control group, even with a certain level of weakness, reinforce the hypothesis that this educational strategy has been effective.
CONCLUSIONS
The educational intervention implemented in the maternity centers proved to be a useful tool to improve adherence to the recommendations at 60 days of life: significant improvements were observed in the use of the supine sleeping position and breastfeeding, and in the reduction of cosleeping. No significant changes were observed in relation to living with a tobacco user, sharing the bedroom and using a pacifier at 60 days of life. n .......................................................................................................................................................... 
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